Microtubule-associated proteins 1A and LC2. Two proteins encoded in one messenger RNA.
The deduced amino acid sequence for the filamentous microtubule-associated protein (MAP) 1A, thought to be involved in stabilizing the mature neuronal cytoskeleton, has been determined from a series of overlapping cDNA clones. Though previously described as biochemically and immunologically distinct from MAP1B, we now demonstrate that MAP1A is structurally related to MAP1B, a protein associated with neurite outgrowth and process plasticity. The two MAPs exhibit regional amino acid sequence similarities spanning their potential microtubule binding domains placing both into a new MAP family. The cDNA sequence encoding MAP1A was also found to encode one of its associated light chains (LC) called LC2. Both proteins are found on a single mRNA in the same open reading frame and are translated as a pre-MAP1A/LC2-protein. The topological relationship between MAP1A and LC2 coding sequences is, therefore, identical to that previously shown for MAP1B and LC1 (Hammarback, J. A., Obar, R. A., Hughes, S. M., and Vallee, R. B. (1991) Neuron 7, 129-139). Based on these and earlier results, we conclude that LC1 and LC2 are structurally related polypeptides generated from distinct MAP polyprotein precursors but free to exchange between the two MAPs.